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PREFACE 

The  data  presented  in  this  report  were  collected  by  staff  of  the  Water  Resources 
Branch  of  the  Ontario  Ministry  of  the  Environment  as  part  of  the  Urban  Lakes  Study.  This 
data  report  is  intended  as  a  readily  available  source  of  information  for  the  two  urban  lakes 
(stormwater  reservoirs),  Aquitaine  and  Wabukayne  located  within  the  city  of  Mississauga. 

The  data  are  expected  to  be  useful  for  the  evaluation  of  future  change  in  the 
limnology  of  these  lakes  as  development  within  their  catchments  is  modified  over  time. 


ABSTRACT 

The  physical  and  chemical  characteristics  of  Lakes  Aquitaine  and  Wabukayne,  two 
urban,  man-made,  stormwater  fed  lakes  are  presented  for  the  ice-free  periods  of  the  years 
1977  to  1986.  Raw  data  and  annual  means  are  summarized  in  tabular  form.  Several  key 
variables  are  presented  in  graphic  form.  A  short  summary  describes  the  eutrophic  and 
turbid  nature  of  the  two  lakes.  Maximum  summer  surface  temperatures  ranged  between  22 
and  26  °C.  Low  oxygen  levels  were  recorded  in  the  bottom  waters  of  both  lakes.  High 
turbidity  levels  corresponded  with  construction  and  dredging  activities  (a  maximum  of  77 
FTU  in  Lake  Aquitaine).  Urbanization  deteriorates  receiving  water  quality  and  as 
watershed  imperviousness  increases  with  development,  runoff  in  the  drainage  area 
deteriorates  in  water  quality  as  well.  Ratings  of  imperviousness  are  currently  60%  in  both 
basins.  Conductivity  and  chloride  levels  have  been  increasing  as  the  watersheds  have 
urbanized.  Nutrient  concentrations  increased  in  both  lakes  during  the  spring  and  fall  wet 
season  and  during  occasional  summertime  rain  events.  Total  phosphorus  (TP)  values  of  over 
0.1  mg/L  were  not  uncommon.  Soluable  reactive  phosphorus  concentrations  were 
approximately  one  half  to  one  third  of  the  TP  values.  Chlorophyll  a  values  frequently 
exceeded  20  Mg/L.  The  Lake  Aquitaine,  sedimentation  basin  and  lake  combination,  appears 
to  offer  better  reductions  in  nutrients  and  solids  loadings  to  the  downstream  waters  than 
does  the  Lake  Wabukayne  system. 

Gemza,  A.F.,  and  G.W.  Robinson,  1991.  Urban  lakes  water  quality  assessment  of  Lake 
Aquitaine  and  Lake  Wabukayne  (City  of  Mississauga).  Data  report  summarizing  the 
years  1977-1986.  pp  161. 
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INTRODUCTION 

Lakes  Aquitaine  and  Wabukayne  are  man-made,  stormwater  fed  lakes  located  in 
urban  settings  in  the  City  of  Mississauga,  Ontario  (Figure  1). 

The  larger  of  the  two  lakes,  Lake  Aquitaine,  was  created  by  excavating  a  former 
farm  field  and  channelling  all  surface  runoff  toward  the  depression.  The  lake  has  a 
maximum  depth  of  5.0  metres  and  a  bank  slope  at  the  shoreline  of  4:1.  Construction  was 
completed  in  the  spring  of  1977.  The  three  part  design  integrates  a  concrete  inlet  basin  (to 
capture  floating  oils  and  debris),  a  sedimentation  basin  and  the  main  body  of  the  lake.  A 
perforated  cement-surface  skimming  weir  (Figures  2  and  3)  separates  the  basin  from  the 
main  lake.  The  basin  has  a  retention  time  of  approximately  17  days.  28%  of  the  basin  is 
currently  filled  (Alzaru,  pers.  comm). 

The  lakes  retention  time  is  on  average  329  days.  Lake  outflow  is  directed  through  a 
morning  glory  spillway  with  bottom  draw  facihties  allowing  water  to  discharge  to  the  Credit 
River  system.  Inflow  occurs  through  a  single  6  square  meter  conduit  (Brydges  and  Robinson 
1980).  The  lake  is  designed  to  accomodate  a  100-year-flood  with  berms  surrounding  the 
lake  and  a  gabion  weir  which  could  direct  waters  to  a  swale  and  into  a  channel  that  leads 
to  the  Credit  River.  Land  development  in  Lake  Aquitaine 's  drainage  basin  continued 
through  1986  (Alzaru,  pers.  comm),  (Table  la).  Other  lake  and  sedimentation  basin 
characteristics  are  presented  in  Table  1. 


The  lake  was  stocked  with  approximately  4,000  rainbow  trout  (Salmo  gairdnerii) 
between  the  years  1977  and  1979.  In  addition,  several  species  offish  including  pumpkinseed 
(Lepomis  sp.),  and  rock  bass  (Ambloplites  rupestris)  have  been  caught  in  the  lake  by  local 
anglers,  and  appear  to  be  well  established. 

Nuisance  shoreline  accumulations  of  Cladophora  (a  filamentous  algae)  were 
observed  within  two  years  of  filling  the  lake  and  experimental  treatments  of  shoreline  plots 
with  the  algicide  Cutrine  Plus  (copper  sulphate)  were  conducted  during  the  summer  of  1981. 
These  treatments  proved  to  be  ineffective  (Michalski  1983).  Alteration  of  the  shorehne 
habitat  by  covering  it  with  a  sand  substrate  has  however  proven  to  be  an  effective  long  term 
control  strategy,  mitigating  the  accumulations  of  cladophora.  But,  raking  and  removal  of 
Cladophora  by  the  local  parks  department  continues,  where  a  sand  substrate  was  not 
practical,  and  pebbles  and  stones  predominate. 

Lake  Wabukayne's  design  is  similar  utilizing  a  sedimentation  basin  to  protect  the 
lake  from  turbid  inflow  (Figures  2  and  3).  There  are  several  contrasts  between  the  two  lake 
designs. 

The  weir  used  to  form  the  sedimentation  basin  in  Lake  Wabukayne  is  a  simple 
gabion  wall.  The  wall  is  comprised  of  10  to  15  cm  stones  enclosed  in  a  wire  basket 
approximately  0.67  m  wide  which  rises  just  below  the  water  surface.  Sediments  are  filtered 
in  their  way  through  the  weir.  Efficiency  declines  through  time  as  it  becomes  plugged 
allowing  more  and  more  water  over  the  top.  The  site  was  originally  a  farm  pond  (Cook's 
Pond)  in  the  valley  of  Wabukayne  Creek  which  was  drained  and  lined  with  clay.    The 
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original  earth  dam  was  removed  in  1976  and  a  larger  concrete  spillway  and  dam  was 
constructed,  to  control  water  volume  and  flow.  The  banks  are  steep  with  an  average  slope 
of  2:1.  Lake  Wabukayne  was  drained  in  March  1980  to  facilitate  silt  removal  and 
reconstruction  of  the  gabion  weir.  Prior  to  1980  the  gabion  weir  extended  to  only  1  meter 
below  the  water  surface.  The  lake  was  allowed  to  refill  in  May  1980. 

In  contrast  to  Lake  Aquitaine  Lake  Wabukayne  is  much  smaller  with  a  retention 
time  of  only  17  days,  approximately  equal  to  the  retention  time  of  Lake  Aquitaine 's 
sedimentation  basin.  But,  it  accepts  runoff  from  a  mainly  residential  drainage  basin 
(consisting  of  detached  and  semi-detached  homes)  over  four  times  as  large  as  Lake 
Aquitaine 's,  and  has  a  Lake  Equivalent  volume  /  drainage  area  of  7  while  Lake  Aquitaine 's 
is  168.  The  physical  characteristics  of  both  lakes  are  compared  in  Table  1. 

Both  lakes  are  fed  by  underground  pipes  draining  an  urban  watershed  and  were 
designed  primarily  as  aesthetic  enhancements  to  surrounding  subdivisions  and  to  control 
downstream  water  quality.  All  inflow  is  rain  event  driven.  No  quantitative  data  is  available. 
The  base  flow  to  both  lakes  is  created  through  runoff  from  urban  water  uses  (swinmiing 
pool  draining,  cleaning,  landscaping,  etc.).  To  supplement  low  summer  flows  and  to  offset 
evaporation,  municipal  water  supplies  have  been  incorporated  into  their  designs  (Brydges 
and  Robinson  1980).  These  are  opened  by  municipal  staff  only  if  necessary  to  maintain 
minimum  lake  levels  and  have  been  rarely  used.  The  water  is  directed  into  the 
sedimentation  basin  where  it  would  de-chlorinate  by  exposiu"e  to  the  atmosphere  prior  to 
reaching  the  main  lake.  Potential  effects  on  biota  are  unknown  but  flow  augmentation  may 
enhance  lake  trophic  status  through  dilution. 
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Lakes  Aquitaine  and  Wabukayne  are  surrounded  by  grassed  and  treed  parklands  that  offer 
the  public  a  variety  of  land  based  recreational  activities.  While  body  contact  water  based 
recreation  is  not  permitted,  paddleboating,  canoeing  and  smallcraft  sailing  are  practised. 

Preliminary  findings  from  the  two  lakes  were  reported  by  Brydges  and  Robinson 
(1980).  This  report  summarizes  the  water  quality  data  for  Lakes  Aquitaine  and  Wabukayne 
and  the  water  quality  characteristics  for  their  respective  inflow  and  outflow  waters  in  table 
format  during  the  ice-free  periods  of  the  years  1977-1986. 


METHODS 

Samples  were  collected  weekly  from  May  to  September  between  the  years  1977  to 
1981,  bi-weekly  during  1983  and  1984  and  approximately  monthly  in  1982,  1985  and  1986. 

Samples  were  collected  at  four  sites  in  Lake  Aquitaine  and  6  sites  in  Lake 
Wabukayne  (Figure  2). 

Water  samples  collected  from  the  inlets  and  outlets  of  both  lakes  were  collected  as 
grab  samples,  by  filling  the  sample  bottles  directly,  from  the  flowing  water   at  each  site. 

In  Lake  Wabukayne,  the  combined  flow  from  the  main  inlet  to  the  lake  was 
collected  as  one  sample  during  the  years  1977,  1978  and  1979.    Since  1980  two  discrete 
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samples  have  been  collected,  the  north  inlet  and  the  south  inlet.  In  1980,  the  gabion  wall 
forming  the  sedimentation  basin  was  extended  to  the  water  surface  by  adding  an  additional 
row  of  gabion  baskets.  Since  the  basin  is  defined  by  a  submerged  barrier,  samples 
representative  of  the  outlet  from  the  sedimentation  basin  (Inlet  Below  Basin)  were  collected 
mid-lake  and  1  meter  downstream  from  the  weir. 

At  the  main  station  of  each  lake  (the  deepest  point  of  the  lake),  samples  were 
collected  as  euphotic  zone  composites  by  lowering  and  raising  a  weighted,  narrow  mouthed 
1  litre  glass  bottle  through  the  euphotic  zone  so  that  it  filled  just  as  it  reached  the  surface. 
The  euphotic  zone  was  defined  as  twice  the  observed  Secchi  disc  depth  (to  a  maximum 
depth  of  1  meter  off  lake  bottom).  Additional  samples  were  retrieved  from  1  meter  off 
bottom  using  a  6  litre  capacity  PVC  Van  dom  bottle.  Samples  designated  for  chlorophyll 
analyses  were  stabilized  with  a  2%  by  weight  MgC03  solution  to  help  prevent  degradation 
of  the  chlorophyll  pigments. 

Oxygen  and  temperature  profiles  were  taken  at  the  main  station  using  a  YSI  Model 
57  combined  oxygen  and  temperature  meter.  Meter  accuracy  for  oxygen  measurements  was 
verified  by  calibration  using  the  modified  winkler  titration  (APHA  1976).  Temperature 
accuracy  was  checked  with  a  hand  held  mercury  thermometer. 

Samples  for  all  other  chemical  analyses  were  unpreserved,  but  submitted  to  the 
Ministry  of  the  Enviroimient  laboratories  within  three  hours  of  collection  and  analyzed 
according  to  standard  methods  (Ontario  Ministry  of  the  Envirorunent,  1981). 


RESULTS 
Temperature  and  Oxygen 

Temperatures  in  both  lakes  typically  reach  their  maxima  in  mid-July  to  early  August. 
Maximum  summer  surface  temperatures  normally  range  between  22.0  to  26.0  degrees 
Celsius. 

The  highest  temperatures  on  record  were  observed  in  1982  with  a  peak  temperature 
of  28°C  in  Lake  Aquitaine  and  30°C  in  Lake  Wabukayne. 

The  lakes  are  stratified  during  the  summer  months  and  fall  turnover  usually  take 
place  in  September  (Figures  5a,  5b,  7a,  7b). 

Lake  Aquitaine  did  not  exhibit  an  anoxic  hypolimnion  during  its  first  three  years, 
but,  since  1980  and  each  subsequent  year,  hypolimnetic  oxygen  was  usually  depleted  by  July 
(Figure  6a,  6b). 

The  shallow  waters  of  Lake  Wabukayne  (Table  1)  did  not  usually  experience  anoxic 
periods  but  low  oxygen  levels  were  common  to  bottom  waters  during  the  years  1982,  1984 
and  1986  (Figure  8a,  8b). 


Turbidity  and  Suspended  Solids 

Seasonal  euphotic  zone  turbidity  is  variable  and  appears  to  be  positively  correlated 
to  rainfall,  which  usually  is  heaviest  in  the  spring  and  fall.  Correspondingly,  the  highest 
turbidity  levels  (Formazin  turbidity  units)  (FTU)  in  both  lakes  typically  occurred  during 
these  seasons  (Figure  11). 

Turbidity  in  Lake  Aquitaine  was  highest  in  April  1977,  the  first  year  following 
construction  of  the  lake  with  the  highest  levels  on  record  (77  FTU).  Exceptionally  low, 
inflow  turbidity  levels,  measured  at  that  time  (Table  4b),  suggest  that  the  elevated  levels 
were  a  result  of  lake  construction  activities. 

Similarly,  extremely  high  turbidity  was  measured  in  Lake  Wabukayne  in  1977  and 
1981  following  construction  and  sedimentation  basin  dredging.  During  these  years,  mean 
annual  levels  exceeded  40  FTU. 

Lake  Wabukayne  mean  annual  turbidity  ranged  between  13.4  to  44.5  FTU  while 
turbidity  in  Lake  Aquitaine  did  not  exceed  15.8  FTU  on  a  mean  aimual  basis  (Tables  2a, 
3a). 

Turbidity  levels  appear  to  have  peaked  in  1981  and  since  that  time  have  displayed 
a  downward  trend  (Figure  14),  which  is  probably  related  to  the  cessation  of  major 
construction  and  development,  in  both  drainage  basins. 


Both  of  these  lakes  may  serve  to  protect  downstream  water  quality  by  settling 
sediments  and  other  pollutants.  Lake  Aquitaine,  primarily  due  to  an  extended  retention 
time  clearly  outperforms  Lake  Wabukayne  in  this  apsect  of  their  designs. 

Correspondingly,  suspended  solids  (and  as  mentioned  previously  turbidity)  levels  are 
also  much  higher  in  Lake  Wabukayne  (annual  means  9.0  -  30.0  mg/1)  than  in  Lake 
Aquitaine  (annual  means  2.0  -11.0  mg/1)  due  to  heavy  suspended  solids  loadings  from  its 
combined  inflows  (Table  3c).  Lake  Aquitaine  was  better  able  to  reduce  sohds  to  outflow 
waters.  In  1982  mean  aimual  loadings  averaged  281.7  mg/1  (Table  2c)  and  were  reduced 
to  6.5  mg/1  at  the  outlet  (Table  2e).  In  contrast,  solids  levels  in  Lake  Wabukayne  outflow 
water  (Table  3h)  would  occasionally  be  higher  than  inflow  measurements  (Tables  21  through 
23).  Mean  annual  solids  levels  in  outflow  waters  from  Lake  Wabukayne  ranged  between 
7.9  and  31.5  mg/L,  and  between  1.5  and  9.8  mg/L  in  Lake  Aquitaine. 

Conductivity  and  Chloride 

Conductivity  in  Lakes  Aquitaine  and  Wabukayne  appears  to  be  increasing  each  year 
(Figure  13).  Mean  annual  levels  in  Lake  Aquitaine  ranged  between  502  and  1536 
/xmhos/cm  (Table  2a)  while  values  in  Lake  Wabukayne  ranged  between  434  and  807 
/xmhos/cm  (Table  3a). 

This  may  be  a  result  of  increased  road  salting  in  the  area  as  roads  and  shopping  mall 
paved  areas  were  completed.   A  similar  trend  is  exhibited  by  chloride  levels  (Figure  13). 


Conductivity  and  chloride  levels  are  highest  in  inflow  samples  peaking  in  the  early 
season  and  tend  to  decrease  as  the  summer  progresses  (Figure  10). 

Conductivity  levels  in  Lake  Aquitaine  may  be  higher  than  those  in  Lake  Wabukayne 
due  to  Lake  Aquitaine 's  basin  containing  a  higher  percentage  of  industrial  and  commercial 
landuses.  This  type  of  landuse  exerts  additional  stress  on  Lake  Aquitaine  from  additional 
winter  salting  and  sanding  associated  with  its  vast  paved  areas. 

Nutrients 

Phosphorus  concentrations  in  the  euphotic  zone  of  both  lakes,  Aquitaine  and 
Wabukayne,  have  a  tendency  to  peak  in  the  spring  or  fall  of  each  season.  These  peaks  may 
be  related  to  an  increase  in  nutrient  rich  runoff  due  to  heavier  rains  at  these  times  of  the 
year.  Summer  storms  may  also  result,  however,  in  an  increased  runoff  period  which  in  turn 
could  have  precipitated  the  nutrient  spikes  occasionally  measured  in  mid-summer  (Figure 
9). 

Mean  annual  total  phosphorus  (TP)  and  soluble  reactive  phosphorus  (SRP) 
concentrations  in  Lake  Wabukayne  peaked  in  1981,  0.158  mg/L  and  0.071  mg/L 
respectively,  and  have  since  been  declining  (Table  3a,  Figure  12). 

In  Lake  Aquitaine,  TP  levels  increased  from  1977  to  reach  their  highest  levels  in 
1981  (0.069  mg/L).  Unlike  Lake  Wabukayne  however,  concentrations  appear  to  have 
plateaued  and  have  not  indicated  a  trend  to  lower  levels  more  typical  of  the  first  three  years 
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of  the  lake's  existence.  SRP  values  also  peaked  in  1981  (annual  mean  -  0.020  mg/L).  But, 
within  a  two  year  period,  they  fell  to  levels  typical  of  1978/79  and  may  have  attained  a 
steady  state  (Table  2a,  Figure  12). 

No  significant  annual  trends  (mean  annual  euphotic  zone)  for  any  of  the  nitrogen 
parameters  tested  are  apparent  in  either  of  the  two  lakes.  Seasonal  nutrient  depletions 
indicative  of  algal  nutrient  uptake  are  present,  particularly  for  nitrates.  The  extent  of  the 
depletions  fluctuate  in  degree  from  year-to-year. 

Inflow  concentrations  for  ammonia  tend  to  decrease  by  mid-summer  as  well  and 
combined  with  algal  uptake  are  reflected  in  lower  euphotic  zone  ammonia  concentrations. 
These  effects  are  more  prevalent  in  Lake  Aquitaine  but  do  occur  to  some  degree  in  Lake 
Wabukayne. 

In  general,  outflow  concentrations  of  most  nutrients  are  greatly  reduced  compared 
to  inflow  concentrations  in  Lake  Aquitaine,  but  this  is  not  usually  the  case  in  Lake 
Wabukayne. 

Chlorophyll  levels  in  Lake  Wabukayne  increased  as  the  reservoir  aged,  but  this  trend 
was  not  as  clear  in  Lake  Aquitaine  (Figure  15).  Mean  armual  chlorophyll  ^  measurements 
were  generally  higher  in  Lake  Wabukayne,  reaching  33.0  Mg/1  in  1985  (Table  3a),  increasing 
from  a  low  measurement  of  6.8  Mg/1  observed  in  this  lake's  second  year  of  existence.  This 
trend  was  not  as  apparent  in  Lake  Aquitaine  (Table  2a),  but  a  historical  maximum  of  14.5 
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lig/\  was  recorded  in  this  lake  also  in  1985.  Chlorophyll  minima  of  6.0  and  3.4  /ig/1  were 
measured  in  the  second  and  third  years  respectively. 

Secchi  disc  values  are  lower  in  Lake  Wabukayne  with  a  maximum  aimual  mean  over 
the  period  of  the  study  of  1.4  m  (Table  3a).  Mean  armual  Secchi  disc  readings  in  Lake 
Aquitaine  ranged  between  0.93  and  3.8  m  (Table  2a). 

Lake  Aquitaine  and  Lake  Wabukayne  are  well  buffered  hardwater  lakes.  Mean 
annual  pH  ranged  between  pH  7.9  to  pH  8.6  for  Lake  Aquitaine,  and  pH  7.6  to  pH  8.2  for 
Lake  Wabukayne.  Alkalinity  levels  were  higher  in  Lake  Wabukayne  with  mean  annual 
levels  between  93  mg/L  to  136  mg/L  compared  with  Lake  Aquitaine  alkalinity  between  71 
mg/L  to  90  mg/L. 


CONCLUSIONS 

Lake  Aquitaine  and  Lake  Wabukayne  are  eutrophic  hardwater  lakes  that  experience 
particularly  turbid  inflov^dng  waters  high  in  suspended  solids.  The  Lake  Aquitaine  design 
is  significantly  more  effective  at  reducing  nutrient  and  solids  loadings  to  the  receiving  waters 
than  the  Lake  Wabukayne  design,  primarily  a  result  of  its  extended  retention  time.  Outflow 
and  inflow  concentrations  of  most  indicator  parameters  in  Lake  Wabukayne  often  exhibit 
little  difference. 
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Conductivity  and  chloride  levels  are  particularly  high  in  the  early  season  but  tend  to 
decline  as  the  summer  season  progresses.  Mean  annual  levels  have  been  steadily  increasing 
in  both  watersheds. 

Nutrient  peaks  are  probably  most  related  to  increased  runoff  during  heavy  periods 
of  precipitation.  The  drainage  basins  for  both  lakes  are  heavily  urbanized,  as  such  runoff 
is  heavy,  and  reaches  the  lakes  quickly,  even  after  a  light  rainfall.  Consequently,  spring  and 
fall  periods  of  high  nutrient  and  turbidity  levels  are  frequent.  The  hypolimnetic  waters  of 
both  lakes  are  known  to  become  anoxic.  In  Lake  Wabukayne  these  periods  are  short-Uved 
and  infrequent  due  to  the  shallow  nature  of  the  lake.  In  Lake  Aquitaine,  bottom  waters 
typically  contain  less  than  1  mg/L  oxygen,  usually  from  mid-June  to  fall  turnover. 


RECOMMENDATIONS 

1)  The  authors  have  witnessed  the  misuse  of  stormsewers  by  the  public,  who  have  used 
them  for  convenient  disposal  of  oils  and  household  wastes.  A  pubUc  information 
program  directed  to  all  households  in  the  drainage  basin,  perhaps  including  such 
items  as  permanent  stickers  to  be  displayed  in  the  home  (for  the  benefit  of  future 
residents)  is  recommended. 

2)  Contaminants  such  as  greases  and  phenols  as  well  as  general  bacterial  conditions 
should  be  included  in  future  assessments  because  of  the  urban  and  industrial  nature 
of  the  watershed. 
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3)  High  sediment  loads  from  urban  watersheds  necessitate  sedimentation  basins  with 
an  extended  retention  time.  Sizing  of  these  basins  is  extremely  important  to  ensure 
protection  of  downstream  water  uses.  Regular  removal  of  sediment  within  these 
basins  should  be  practised. 

4)  Sandy  nearshore  substrate  is  recommended,  to  limit  suitable  Cladophora  sp.  habitat. 
Artificial  circulation  could  be  incorporated  to  eliminate  bottom  water  anoxia  and 
limit  sediment  nutrient  regeneration,  however  solids  settling  may  be  reduced  and 
main  lake  turbidity  could  increase  with  this  treatment. 

5)  A  healthy  nearshore  macrophyte  community  should  be  established  within  the 
sedimentation  basin  and  in  areas  around  the  lake  to  promote  nutrient  uptake, 
shading  and  assist  in  the  establishment  of  a  diverse  biota. 

6)  In  future  urban  stormwater  lake  planning,  the  direction  of  prevailing  winds  should 
be  determined  and  lake  design  adjusted  to  enhance  lake  circulation,  which  would 
also   direct  floating  algae  and  debris  away  from  areas  of  intense  public  use. 

7)  The  use  of  treated  municipal  water  supplies  to  maintain  lake  levels  should  be 
discouraged  in  new  designs. 

8)  More  detailed  data  should  be  collected  with  respect  to  rainfall  and  effects  on 
stormwater  reservoir  retention  times  and  resulting  water  quality. 
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Table  1 


Characteristics  of  the  imDoundment  lakes 


Lake  Area  (ha) 
Lake  Volume  (m^) 
Mean  Depth  (m) 
Maximum  Depth  (m) 
Sedimentation  Basin  Area  (ha 
Sed.  Basin  Volume  (m^) 
Sed.  Easin  Mean  Depth  (m) 
Sed.  Basin  Max.  Depth  (m) 
Lake  Retention  time  (days) 
Sedimentation  Basin 

Retention  time  (days)       17 


Aqui tai  ne 

Wabukayne 

4.7 

2.0 

1  .8  X 

10^ 

3.2  X  10' 

3.8 

^  .5 

5.0 

2.9 

0.33 

0.27 

1 1 ,400 

n/a 

1  .4 

n/a 

3 

n/a 

329 

13 

55 


Table,  la:   Changes  in  land  use  characteristics  between  1977  and 
1989   of  the  Lake  Aquitaine  and  Lake  Wabukayne 
watersheds.  Data  presented  as  a  %  of  total  drainage 
basi  n  area  (  * )  . 


Lake 

AQui  tai  ne 

1977 

1989 

Single  family 

resi  denti  al 

16.5 

56.4 

Townhcuses 

15.2 

19.1 

Apartment  Bldgs. 

3  .  4 

11.3 

Shopping  Plazas 

1  .8 

5.5 

Light  Industrial 

School 

Park 

4.0 

5.2 

Open/Agricultural 

33.  7 
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Figure  1:    Map  showing  locations  of  the  two  study  lakes. 
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Figure     2: 


Maps  of  Lake  Aquitaine  and  Lalce  Wabukayne  showing 
physical  features  and  sampling  locations. 
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Figure  5a:    Lake  Aquitaine  isolhernis  duriny  the  period  1977  to 
1982. 
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Figure  5b:   Lake  Aquitaine  isotherms  during  the  period  1983 
to  1986. 


142 


ApniL  WAY  JUfJE  JULY  AUG.  SEPT.  OCT. 

10     ?Q       I       ip     ?p       I       1,0     ?.0        I       '0     ?P       I        '0.    ?0      I        'P     2&       I       ip     ?p 


HOV. 
10  20 


£  3- 
a 

O  4- 

5-1 


A  2- 

«I  ' 

,4- 
5- 


1  \\W      ^e^ 
11'.' 


10   1,3 


\   \     I 


\ 


1' 


I- 

f  3 


iy.^.^Jjïk:>v\ 


£  3- 

ô 

2  4 


E  2 

t  3- 


Fiqure  6a'   Lake  Aquitaine  isopleths  of  oxygen  during  the  period 
1977  to  1982. 
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Figure  6b:   Lake  Aquitaine  isopleths  during  the  period  1983 
to  1986. 
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Figure  7a:   Lake  Wabukayne  isotherms  during  the  period  1977  to 
1982. 
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Figure  7b:   Lake  Wabukayne  isotherms  during  the  period  1983  to 
1986.  Note:  *-Insuf f icient  number  of  samples  to 
present  isotherms.   Temperature  data  for  the  four 
sample  dates  are  shown. 
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Figure  8a:   Lake  Wabukayne  isopleths  of  oxygen  during  the  period 
1977  to  1982. 
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Figure  8b:   Lake  Wabukayne  isopleths  during  the  period  1983  to 
1986.   Note:  *^Insuf f icient  number  of  samples  to 
present  isopleths.   Dissolved  oxygen  measurements 
for  the  four  sample  dates  are  presented. 
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